Modulation of cell growth and matrix metalloproteinase-2 activation of oral squamous cell carcinoma as a function of culture condition with type I collagen.
Oral squamous cell carcinoma (OSCC) is characterized by local invasiveness Matrix metalloproteinase-2 (MMP-2) is a key enzyme involved in local invasiveness. Type I collagen functions as a modulator of cellular function, including MMP-2 activation; additionally, it serves as a barrier against tumor invasion. This study was designed to analyze the effect of type I collagen on tumor growth and MMP-2 activation of OSCC cell lines as a function of culture conditions. Two OSCC cell lines (SAS, OSC-19) were cultured under three conditions: conventional monolayer culture on plastic dishes (MP); two-dimensional culture on type I collagen gel (2D); and three-dimensional culture within a type I collagen gel (3D). MMP-2 activity was determined by means of gelatin zymography and invasive cell growth was assessed morphologically. The inhibitory effect of BB-2516 (marimastat) on SAS and OSC-19 cell growth was examined. Additionally, the effect of tissue inhibitor of MMP-1 (TIMP-1) and TIMP-2 on SAS cell growth was investigated. The most intense MMP-2 activation was evident in the 3D cases in comparison with MP and 2D in both SAS and OSC-19. MMP-2 activation was correlated with cell growth. MMP-2 activation and cell growth were inhibited by BB-2516 in a dose-dependent manner. Dose-dependent inhibitory effects of TIMP-2, but not TIMP-1, against MMP-2 activation were observed in SAS. Three-dimensional type I collagen gel culture is a valuable method for monitoring both MMP-2 activation and invasive cell growth. Membrane type 1 matrix (MT1)-MMP supposedly plays key roles in MMP-2 activation and cell growth in 3D. Thus, this system would be useful for evaluating the inhibitory effect of molecules against MT1-MMP.